of the cardiovascular system and contribute to the development of complications such as pulmonary hypertension and thromboembolic events. In addition, the free heme and its byproducts released during hemolysis bear oxidative properties that may cause myocardial and other tissue damage.
On the other hand, the erythrocyte itself is not normal in several of those anemias. The typical example is the SCD, in which the synthesis of the abnormal hemoglobin S causes deformation of erythrocytes under certain conditions that in turn changes their rheological properties and its interaction with endothelium. These latter affect the microvascular circulation and cause episodes of microvascular obstruction with subsequent organ damage. In this context, myocardial ischemia has been documented in SCD patients without stenotic coronary artery lesions. Moreover, erythrocytes in beta-thalassemias bear a precoagulant surface, which also contributes to a hypercoagulable state and thus to thromboembolic complications.
Coexisting defects may also contribute to the pathophysiology of heart disease. An acquired defect of the elastic tissue, similar to the one of hereditary pseudoxanthoma elasticum (PXE) has been observed with a considerably high, age-related frequency in patients with hemoglobinopathies and other rare anemias with different genetical background and is probably related to hemolysis. This PXElike condition, among other complications, causes endocardial and arterial calcification that may cause valvular abnormalities such aortic stenosis and increased arterial stiffness, respectively. Moreover, PXE is also related to an increased bleeding tendency and intracranial hemorrhages have been documented in beta-thalassemia patients with PXE-like stigmata.
The third component affecting crucially the pathophysiology of heart disease is the applied therapy. Blood transfusion therapy constitutes the cornerstone for the treatment of chronic severe anemia; they alleviate the effects of anemia on the cardiovascular and other systems, hence modifying the natural history of the disease. However, repetitive blood transfusions lead to iron overload that causes tissue damage through oxidative stress. The heart is among the organs that are prone to iron overload and the resulting cardiac dysfunction is caused both directly due to myocardial iron deposition and indirectly due to ironrelated complications from other organs or systems, including liver disease, endocrine system abnormalities and increased susceptibility to infections. Iron overload cardiomyopathy is characterized by ventricular diastolic and/or systolic dysfunction and finally heart failure and was the main cause of death in regularly transfused thalassemia major patients before the introduction of iron chelation therapy in early 1970s. Iron chelation therapy prevents the development of iron overload-related complications such as heart failure, and may also improve considerably cardiac function in patients already with iron overload cardiomyopathy.
Anemia along with iron overload and blood borne infections resulting from the applied transfusion therapy, as well as some coexistent immune defects lead to an increased susceptibility to infections that among other infections may result in pericarditis and/or myocarditis. (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
